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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrochemical machining method and an apparatus in 
which ultra pure water is used, and elimination 
processings of materials such as aluminum or iron are 
effectively carried out. 

SOLUTION: A workpiece 28 which is made to be a 
positive pole and a negative pole 24 are disposed at a 
prescribed interval in ultra pure water 1 2, and catalyst 
imparted with an exchangability of strong basic anion is 
disposed between the workpiece 28 and the negative 
pole 24, and the workpiece 28 and the negative pole 24 
are relatively moved while applying voltage between the 
workpiece 28 and the negative pole 24. 
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m?® 2 2 d> 6S?>*5 3 0 im.tfv 6 S# 1 
6©S®tC»X^l2 8^ffi^U7cH#. PI@«ffi3 0 4 
WMJM2 8 4«inSS^3 0 aOctel^TSML/TM] 
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[0 0 3 6 ] m%2 4 OiltcB, ^ffiSttr-^">3S 
tfeS6*#-^Ofc^HH& <««) 3 2#ttffi2 4©*ffilc 
StS*TKff»6tlW4. casF«W3 2©flW> 
», S# 1 6 CDSMKtsSanX^I 2 8 UTftlBI 1 

8HJDX8I 2 8 ©Ti (tfiflniffl) KS«T S <fc 5 tCKS 
Sft-CUS. ^RM&f&3 2 £ Ctltetm-fZWJOX.%92 8 

£ « , mm 2 4 kik 5 tttt 6n^iiffi(ttHt > 
[0037 j-co5Wiaettri*>saftiB*f*#iy?fc^ 

3 2 «. WiUiS&fKl 20-50 (imtaS?** 

9 0 %©# WU7^ >«o^«b&«:. r^mmutc 

«7 HI*iAl/. iAWc^77 h«*T5>{tO 

Mitt, 45meq/gTW. 

[0 0 3 8 ] flQXaifi£M^X©2 8©#14«:<i:<3, ^ 
j&ffi 3 2 i*KJ0X^2 8 £OiatcBBH*»W'C4>«fcl». 
*5Utt, Tj&fr 3 2 ?:M»DX^| 2 8 iKWffWt . ^ 

[0 03 9 ] tcDcfc 5 ^gtCfclir. jSf&fc^iBS 
1 8*^-LrJDX«l 4l*jK:jBtt*l 2*«*&U jSff 
*HiP2 0^e>ig!«7j<l 2©— SP^WcgfffiL-^-o, 
^®2 4iPlSiOfc1s6JjDX^2 8 (C®K2 2 *3®t»0 
TI12 4, 2 SISJtCSEE^rEPttlU |^B#(C. i&gfCjS 

7k 1 2 * ©7J0M4J. S^SteT -* >£mm*tf5- U 

it^mtsa 2K.&->x7mAmj *>£7k3u*>K:# 

t$m2 4 £©Pa©«^<fc®^7Kl 2©*ft£{C«fc-o-C 

x<tw^^*iwt^*>©«K*w*6ft. a*ni«i 

JK^£*»fl^*>£**K(ST-5. gBKJ:oT4JiS 
3ftto5^»S»SBtt*l 2*«cj|fUjU ffllft2 8 
©SIMttjQ -o 7cgll$7k 1 2 ©^ntt J: -?-C&tt]X#!l2 8 
*6i*3n5. C©<fc5tt. »DXtJ2 8©3IMJI© 

&&ignjfi?it>tiz>. ±a©ct^(c, jjnxm 4ft{c@ 

$StK 1 2 ©ijfcft*9&j£ S ft , C iaifi^-ms 3 2ft SrSSnil 

-rsc£{Ccfci3, fcm-ixi'tTm.itmjti'ft&mt 

£j£$ft. C ft^ajDISJ 2 8 ©ftSCC£3& LT^m© 
Jrlr>JnX*fr9C£*4"r*S. SJDX^M^£7j< 

mtm-t *>t ©iwtsistct o T^snxtiSBK:*^ 
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£&r-#-5. 

[0 04 0] ttfc. Ftg (IbI4k*&) 2 4£H]ii£;*-fc!-£ 

cia^t, ^@£b/cffirax!f352 8<t%f{Sinm-e$> 

■2>P*ffi2 4 £©H(cabSS*fek 1 2 Z 
c£*snitE«:-4»3, cnfckfj. Jjdxk:{*-?t#S£T£ 

C £*Sft 5. Mr*©aSfek©dSE3l=£±lf L 

a> *30{c«w set a*** e>ft •*>. 

[0 04 1 ] ^HJfctntf, SiffcfcJSti*©*- 5 

tinti'O'c. fcnxfi 1 4>«3©^ttjjnxxa-c^ 
■r-sstssfessft©*^**. e*«7k©«awHa*fT9c 

it?, SE7fcfife©i£U ^©^*>^FS-C4>S 
[0 04 2] £tc, Jnxa«:ii;41H!E14©*SftIX< 

r*aix»©T«SE«-r»»oa«j(ciRt>ix4c £/e. adx# 

20 n-Stit^U H^Lat»W©a«zKSgK-cfllX« 
1 4F*g©@^7kl.2*ffiS^b-CC^ 0 • 
[0 04 3] («5fcfl| 1)11 tC7jVr«¥flDX*8»£>S 
C^T, TJUS-^A (A 1 ) (Dm&aJL&ft-otc. ffiffl 

L-fc^ftt, fflfsGTtocM-r^-ns (MftnxM) 12.5 

mmx 3 4mm©\f1£©F*3 > 12. 5mmX8mm©a5 
^©**Sttl3H±r®*6*«:Sft43i±. ffi©SP^-!iPE 

fipx^frtt, Tie©aitc^TiiO-c$>e. c©b#©-s 

8BSK£aoi«ft©W«Sig2«: "Pi@T-4->m#" 
30 ©!^ll £ 







6 0 0^ 




2 0 0 rpm 




0 mm 



[0 044] * fc. «S©SS«j£, IP^»IX»*BE« 
iL, ^©^©It^SO'TJOX^^^ISlD^Lr, T7U5 

- A©i^*flnx?:tf -o tcv&D'&ffimm.t udxjis©^ 

T. T7U5^.-j7A©^7J0X^?f->7cB#©m^S;S<!:jJD 

xas©H#*ia2«: •m@*?^>m«" ©*h£L/ 

[0 045] C©02#>6, "?A©^JnX{C 
50 ^l/?fc^l»t*«efflbfc»^J:0«>. »*«:a«,>flp: 



(7) 
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[0 04 6] amstm 2 > mmm 1 -ca^fcaaKJi! 
t\ lesswii iimtiranafeft'ctt (f e) ©i»*ftn:* 

[0048] 3 ) 1 ra^fcsat^ffl" 

l\ Xffi^l £[^DJjnX^f*-C® (Cu)-ORiJDI* 

«w«£jnxatoH«*ia4«: "hw***:/* 

[0 04 9 ] C<DH4*>6* ffl©^*SDXOC*ortt, 

u&^RHWff*ttfflufc»^j:*3fe, 1. sismmm^m 

r;i/5^9A^tta<!:©i»*inix*sH!i 30 
^^dTOT^^r^ «Wi«jtti«^0X3OTil«itt 
ca>*>, 7jc3R>f^>^7KKftw>r*>£fiajijx«5ji 
^©fta^t^W^ffl^iSSDXr&a/tsb, 8Bjnx*g«c 

^o^»a«»»x«r^rs7k^iStt9 , 

SDXa^-hCD^ffl&ffiafe^«6r'*4. 
[0 0 5 0 ] #«§I§<D*2 ®JISB&»K:*yW5« 

ft?jax^g^n 5 7!jS0 9 *0moxmmr £ . H5 

ctD«jBSnxsiai 1 o« v fflKTKi 1 2^^^ 
«A«T^y^»©*nx» 1 ui, to» 
X«l 14©±*BBIP»tWHe«EK:H»rs«H 1 

AfeEVl 1 8 t*«jLrc»«..lBX»l l 4fc«, m 
ft l l 6 t ©Hfr&jBtt* 1 1 2 <D— W&JSttfcSfffiT so 
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^S^ffiDl 2 0^6titl^ o 
[0 0 5 1 ] flnXBl 1 4CDrtgP^C«, #Jx.«^7*>U 

^s^isiemffi^^&o, sail 2 2^e>sa f 4»®i 

2 4#I§IIE&£fcfEBS*VCt>£. C <DPi@ 1 2 4 CDH 
ffi», Bffil 2 4#igffiU&t><fc5. a&fi*(D*ffi& 

Ii-2'6«^nn^o — 1ft i i 6©iitc 
m«^y.3>ff©*HHix«ji 2 8**»@aEic« 

1ft 1 1 6 fctt, Hi® 1 2 23&>6SC^^ttS«S 1 3 0 
sWRflW 1»116 CDKMKKJjnX^ 1 2 8 *« 
J#Lft:«F. p#@m@ 1 3 o ^asnxfe 1 2 8 £#|£S® 
,£130 a.{Cfctir«ttL/TSaniX* 1 2 8 & 

[0 0 5 2 ] PI® 1 2 4CDStMtU*; >f ^>^ttf**C 

(«#() 1 3 2*p\ 

nsi 2 4©am«ctt»s-&rBi{=twf6nT^s. c© 

^HBS 1 3 2 <DJ¥<^te, 1ft 1 1 6 ©ssccsajnxigj 1 

2 8 *fia*Lrjnx« 1 1 4<D±iwiP8B*if* l .I 6 
taiu/c^c c©jjB3wsapxwi 2 scdtw (a 

[0 0 5 3 ] C<D<fc 5 tt^HS* 132^ 3&3ttJtttt@ 

* * * >$mm$mtf & n £ . 

[0 0 5 4] JPXgfftili&QX^ 1 2 8(Z>#ttK <t0., 
^RfSftfrl 3 2 chS&DXm 2 8 £<DB«:|!lllHISRtfTfc 
cfcl^o ^3^1 3 2 1 2 8 WJtCffi 

(Wt, ^HHf 1 3 2 £Pf@ 1 2 4 £®nK:Mfl«ttH' 

[0 0 5 5 ] c (Dcfc 5 acSgKCctei^r % Siffi*«#&15S 
1 1 8*^OrjDX*l 1 4rttcfi*fi*l 1 2*m& 

ja«*tHD 1 2 0 j&>6S«* 1 1 2CO— gp*^(c 
gftH uoo, 1 2 4 £Ft@£ L/cMSnx© 1 2 8 r: 
K251 2 2%®3ttUrMfiil 2 4. 1 2 8 ra^*EE«rEP 
Sdt, I^J^tc, ifiWCCjSDT, RSI 2 4^Ii]S?^ 

cntcj:^, ^*>3»ll*^Ofc^«ff 1 3 2 
©Hftaffit?©{ fc^SKtc J: *3 ^JS L /ctK^ A * > i. tK 

Mit^^icccfcoT, ^spxxttii^fc&iR^sani 
x^ff^o cnccj:^, jnx«i 1 4rtccjB#s*oi*n 
sn, c n^^»m i 3 2 ft^sar setter 

n*a»nx«ji 2-8CD*ffi«ctt*&urs»o<t^Jnix* 

[0 0 5 6 ] mm (lli£«ffi) l 2 4^[nlK^-t±^C<h 
(ci:o-c x KffiiL/tajlPX® 1 28 £^Fpj«ffi-c*S 
Sil24 i©IB«:ft5jH*67k l 1 2 *a*»CcflBftr 
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[0 0 5 7 ] fi«*fiW©4r 5 0 

&c>ot\ »nx*i l 4rt©^tt^xx§T£fe£T£ 
[0058] *yt % 3Snx«tc^caw«Btt©*sjin:< 

[0 0 5 9 ] H5 «c"5W««IIxaai*ffl 

c>t v ->y n>©aix*tf ofc D gffli/^>ya>^ 

ffifa*ll. 5 — 15. 5Q- cm©pS^y3>T, 
®*B7fcCC®-rSTM (SSDXffi) 12. 5 mmx 34m 
m<£>Tjl£<DF*?, 12. 5 mm x 8 mmCDgp^O^SSffl 
Si^C^*fcgto;*i* iO«P»BPEEKtt 

ffT^XiljgiFlScDlHlfsMjgO^^S^U/c. ifSJfl 
*B[ 6 &Ct^T 0 
, [*2] 



*0X*fl= 


— 3£®3ft- 


3 0 raA/cra 2 




10 0 mA/cm 2 ■. 




3 0 0 mA/cm 2 




3 0# 








0 — 2 5 0 r pm 




0 mm 



[0 0 6 0 ] H6CC^Tct 5tC, Wfc<DM1i&B£#0 r 
p m (10 0 m A/ cm 2 ), gcl^i 2 0 0 r p m ( 3 
0,10 0 mA/cm 2 ) *W*JB3tj-* C 

Bffi©lHE2JS*S2 0-1 5 0 r pmcoralr* 

[0061] amm diss cc^-t«?jpx««*« 
^\ iwm@pa^cmBE^:Entti#T (*a*8ss-r«:) 6 0 

r pmT?»«3Sr|5|eSi*T^y 3>tDjDX*.tf o^fc. C 
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*»x©jratt*. *K^««anix*ctt&<, mm^EPft 

UcCi&cj:^ ^{ fc^WttSJS3WSnX3B*«:SF# b T 
[0 0 6 2 ] (tfc«W2) *^©#»*ffi3t*SJI» 

*ffl^rHSkDftix*tT^fc. c<z>»£\ 2/y3>©* 
<z>#a&-s\ *>^^J8s&<o^sccfe*s?B©jnx 

[0 0 6 3 ] (H56W5) SBB6W4 5C*5W-Spffl^y a 

sarax® iut, tiscd^ 3 oc^rjnx^fi=ranx*?f ' 

oT, ISglOOmA/cm 2 O^O^Xilgi 
»ffi©lslSiSS<DRI^«:SJSL/c 0 SHI* p Sh> y n > 

[»3] 



3hlX*fr 




10 0 mA/cm 2 




3 0# 








0 — 2 0 0 r pm 




0 mm 



[0 064117 K^T «fc 5 (C % Si^g i IslRilgJ&s 

[oo65] (*ffeM6 ) *js0ii 4 i mmconmixuM 

r, Tia©^4^-r7JaX^fr-Cim*»DX ; §:tf-o/c 0 c 

u y < >m<D^fmsic\ r ^ mm v t<& if 5 v v 

2. 8 me q/g-e$>o/c„ 
[«4] 



50 



(9) 



15 



Hnx^fef* 










samx^js 






0 A/ cm 2 




0. 5 A/cm 2 




1. 0 A/cm 2 




2. 0 A/cm 2 




6 0 0^) 




2 0 0 rpm 




0 mm 



#13 2002-292523 
: [0 06 6] C*l6©H8S0fBI9*6. GS^ttHOjS 

[0 06 7] «mrsttdttM£j:-9T<!r6J:9&An: 

[*5] 



*10 









Al 


G 


o 


S i 


O 


• 



o 



[0 0 6 8 ]. C(Da5^e> v iSt?KI©£ffiL/^C 

■r £ c £ cc i o mfe*lnX36^i*fi i & 4 . 

[0 0 6 9 ] «±I£BJ u/c <fc 5 fc, #SMB©»2 <DSI»i 20 

<E>o 

[0 0 7 0 ] Lfrfe* **-f*>^*«ft»-f*>£1* 

aixwfc*awtt^B*^itr«Ftt*aitt 5 c £ &t,>. 30 
fc»i*a»B«4n? (D-jjnx*«iriffi £ a 4 . ntte***© 

[0 0 7 1 ] JKfc:, *«58©»3COSaB&JB0c*JW*« 
jB*J[IXg«*0 1 0 Tbmm 1 3 *#flKl/T»9rT4. s 
Jnx»£ttx«^WfcIHES*i* MJpx^iSnxm. 40 

XSfeJi!g»*«ffi3W«SIH«:»* 5 , ttJXf*©3lffiffi3# 

tujLm^K) $>jz£<te-?xi,£ ? ?o commit, atft* 
« (»nxns) *ia«s-&, «sn»:»**jHix4ja» 

a*, -e*arfe@K^rinicc?Bofc 1 0 0 ^ 
]SG>5;fa?)-$\ SSI 5 ^a>#>6 105 ^n>©x ? 

Mfc«^tf>£^*t<BJfi (SOX*) 
JniX«BCcai0, *TOStt*'MI¥*WI3 (Ra)r 
10 0nmgK{c±S^5„ C©cfc5ttra«tt, JK 50 



[0072] aio tjmb 1 2 1*, 3 comm 

4„ ci(Dmft?j[jnx^gt±, ma^f^u^stffibjc 

2 1 0*ffi*rr4SOX«2 1 2€r^4J03ae*#2 

1 4i, ui«*>^2 1 6, mm*mm-n$m2 1 8 . 
sw*be#>^2 2 o *wrsiatt*»ai • nmm&2 

22i, 7*^>^^^>^2 2 4SL0 e BE^b-7>X5 ^ 
£226 4*EEjffiK*«»SaE2 2 8 £3&>6*K 

[0 0 7 3 ] ftin3g«*ft 2 1 4 tt, IB 1 1 ROTS 1 2 
cc#SiBc^"rJ:5«:. SDXS2 l 2<Drt8KciB»Sft* 
XY6(D3 SfiK^^o D JnXK«*#2 1 4tt. 

4 D ^2 3or«3hfc«iiD:*iwit Si#fok2 
oti^. ccD^Fgp2 3 o«, asnxww*^rs 

CCjB«*CCJ:S»ffitt*2 3 2 (HI 0#M) T*3a^3 

[0 0 7 4] C©»J#SB2 3 0©±S^ftf It, RS 
XteR®*^ -£<D«N>0 - O #*¥^teKtf4ftIX 

m@ mmmM) 234^ n^o-ofa&o^, 

±T*BiEftia"IEtt2 3 6 fcattSft-CKBSftT^ 
4 e cn^CcfcoT, fiOX*S2 3 4tt, ^#2 3 6© 

230 -cms CitmaiSKw t omtMWtvf* 
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[0 0 7 5 ] flnxm@2 3 4©lMR*WBffiK:W:, IgftJX 
1S2 3 4 iai«]XftWi(DIB(DiB»feK2 1 0©*^ 

CO-f*>Saftft (MM) 2 3 8tt % T 

[0 0 7 6 ] CCt, SaHHtT^*>SaMB 
Mx«m«S2 0-5 

RSWKrg o%©# y >«©^Kfitk:, t8* 20 

^£0^5:7 h|**»AU mXLtttf?? hi!£T 

CD^^>5t^M«, 4'5meq/gf 

^Ufc^Wfftt, SilS 2 0-50 /zmT^» 30 
9 0«©#y*l/7-f>|(<W>»fc % r**«»tl/fc 

**A0T»fE3jh5. ccW8^*c*yW4^«W©-<* 
>$JMfii, «i»*2. 8meq/gt*^ 
[0 0 7 7 3 * It, — j&SCfcJ:, J0I1S2 3 4 ^TP^ 

s#, c ©t«b»*«RfW 230 r»f#o^:tsanx»w 

M2 3 8 iJjQXH® 2 3 4 <fc<DIHCcBWH«rKW £ J: 5 

[0 0 7 8 ] JRC, iglX«S2 3 4i^g(52 3 0T{£ 
^0te1»X«yWi(D|0^^*EnttITS««2 4 0 # 

HAfetiriiS. ccDW-ctt, Mx.tfasnx®fi 
LxrcDgg^m^wgf ^>/cSt>, jjpxm^2 3 4^mai2 
4 ocD^etc. sainx© (M) w&mm2 a ocdrrsk 
^ti^timmLtcfflZTjkhxi,***. ajnx«»co«a«:<fc 
jjnxm®2 3 4**ag2 4 o©bscc v mjux 50 
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« (») W**S2 4 0©RW6(c*n*nSttOTfc«fc 

[0 0 7 9 ] C t T\ SJ5SP2 3 0 WtfMM**^ L/ 
r % JJDI1S2 3 4 »4 t^i Lt, SI«7K2 1 

0 *«*atfji5'ft«:*ti-ewgK-S'* <fc 5 cctftffign. 

COBKtfilOJJtlBK, GB^2 3 0"r«J*l/fc|«lD 
X«?W£ftJXiI@2 3 4 iOIH«:a«**KEE-C»C*fl' 

0. »PXm®2 3 4 iaajDXigjW<b©racc)!niX^iffi2 3 

±«W*6JDX«S2 3 4 iSHlPX»W<E:©IHI«:a«* 

2 1 O^RtWt, JnX«S2 3 4£«ftnX^W<h<D. 

rates* *«»^ftix^«jtt if *a*»«:»*-c* * j: 

[0 0 8 0 ] C <0jB«*^XJl/2 4 2 0C«\ Bl 1 OCt^n 

-r «t 5 st&mm • mmmw 222 ©jBjfokMat • 
mm^z 1 8rawsti&iB«*#, wes^/k^^ 

^2 2 8£>i£# h^>* 5 7 £2 2 6^e»77>^t^ 

>^2 2 4*^ur#EStir«»sn*J:!>«:a-9r 

[0 08 1 ] »PX«2 1 2!%D@^7jc2 1 Ott, 

1 6 oc?g£ t) % - mm^sz 2 2 rffs^n 

fc«, WEE#>^2 2 0*6JnX«2 1 2fttc^£ft 
£ e CCD®*«7jc2 1 0©— fflJtt, HEE$A^2 3 2 

[0 08 2 ] C©<fc5ttftWC**lrVC, &JfSP2 3 0r 
«awX»W*«j$U JlIX«S2 3 4«rT»Sl±r, C 
COajXm@2 3 4CE>«H«:aX#W-fc-f *>3afc#2 3 8 

«:aj3nxj»w©*Mccagsjix«i^ s # & . c ovtm 
x\ tm*wm • »«s»2 2 2 tccfc or, jnx«2 1 

2rt©ffl«*2 1 0*aWOa3&i61f«3*-oo 1 jpx 

^@2 3 4^mai2 4 o^Ftstc, asnx«ftw**®2 

4 0CDFiffitC*n*nS^br, 1S234, 2 4 0^ 
tcmii^EPSnt-^. lH}B^c, «^aU2 3 0 iJJDX»K2 

3 4 ££ffif5&7k2 1 0 **»iitf3?F5KCHI©K:|HlRS 

c©HIE^iSi©±^KlH«UfciBlteK-/X;U2 4 
2^6JDX«S2 3 4 i»Sttr!g5W<!:©HICCffl«7jc*lK 

ffirft*ff»*. encefco, ^^>33^ft(M^) 2 
3 8OH^ffir©<b^SJ£fcJ:0^gUfc7k*-f*> 
i*lWfc»^*>iCCJ:-or, I^SjfJnX^rtf 5 0 CCDS 
£\ »DX^2 1 2rttC^67j<2 1 0©*n**flESh. 
CW^t>3Sftft (^BSW) 2 3 8ft*ifca-rSCi 

n, cn*t*ttx«w<E»ffiK^or«*©j:i^^ 

[0 0 8 3 ] CC-C, «^FgP2 3 0i^nxm@2 34i 
«rffi«*2 l o*#*iito*fi»cHi*K:Hes*, ceo 
0K^©±«flB36a6ftlX«a2 3 4 tajDX^Wi© 
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WilDX««2 3 4i©IBfc*4iBI**2 1 0 

[0 0 8 41113^ *«WOffi©Satje88R:*5W-5 

9Oti0B£Att£j£M:» JPX«S2 3 4 a 4 LT. «R 
#X»«tt©&(D*tefllU C<D*inX1I@2 3 4 a£T 
|5££-£ft:4£\ C©*fflCCffif*Wfc-f*>3tlfc#2 3 8 
a<Z>TS#fi35SP2 3 O^^U^SanX»W{c^SI«.' 10 
Ofctt*rc\ iHS2 3 4a 4ffij#SG2 3 0#WT 

[ 0 0 8 5 ] ccdwc etna, unx»cDfflat*s/hs < & 

ot, JnXgWS2^©iB«*2 1 0 iCfT*> 

ml, s/c, mm<Df&m&^m~e$>z><D'v s mm^xh 20 

[0086] cutset 7)iio nmm 1 2 tc^-rms? 
jnx^a*Mir^ra3*©aix*?f^^:. >f^>5S3ft* 

(MJK) 2 3 8 4 LT V SBitt*^*>S£«aWt*ffl^ 
/c D aSDXiWWSHjeUfctSttT, tSl O'o.mmGDtt] 
Xm@2 3 4^:6 0 r pm(DlHliiMgT?[pIK?-i±, 13 
3m/cm 2 (D^WL&mx 1 frr&mi:%:ftr?tc n CCD' 
fi«^X;l/2 4 2Wr t J[!X*ffi2 3 4©@ 

«E#fa©±^fr 6Jnx*ffi2 3 4 tWMumwtm^ 

X)b 2 4 2 OfflPTOTOijBleS . 3 m/s t?*5. * 

So 

[0087] ccx\ m&7ksxfr*{£Mistcm&tm 
mot^m^c-D^x. mats? hf^i»<tot 

1 9 4 3 *D>x2 5 8 S #n>©ffi*S<Z>3i®ffl3 

[0088] -eofes. mmts x^zmmuteim^ 

(DlmX£ffi$R$&ReL = 9 3 nmT*5<DCC*f bT, © 40 
l«*^X;l'4*6ffll/fc»&ttRa = 5 lnmil/21 

T5Ci«:J:otx??hryhfc $S*ftg fe ft ^ »DX® *s 
[ 0 0 8 9 ] (USSfll 8 ) TI5CDa6 ^-r^fefrT, a 

i o i 2 cc^rws»inas«4ia 1 3 icm-rmm 
ft r> tc 0 mio Tbmm 1 2 ^r«B»nx««©Mr« 50 
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i2 34ibt, SSI 0 Omm0R^©^0e, H. 

1 3 k^tmt a^softixse 2 3 4 a 4 or v m 

^5 0mm<D^Mt£<D&CD£^n^n^bT, Ctl6 

£2 0 — 2 5 0 r P m OH Signal 

3 3—3 3 3m A/ cm 2 CD©fflT'JJDX^tf o/c e Ch 

6©ax^fcCir«fc*Mffl3o/hS*cJnx®«. S 1 

0 7b Mm 1 2 K:5rr*«JraX£SK&ctel,>TR a - 5 1 n 
m(6 0rpm, 13 3mA/cm 2 ) , S13^1" 
^SSJnX^StCfet^ 40nm(120rpm, 133 
mA/cm 2 ) TNfco/c, &*5 % X5E<Dl>t*ft<D*&K: 

fc^rfcaNi*/^t«Buridli, ftixfWWWEic 
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mm 






[§]$£££ 


6 0 r pm 




1 3 3mA/cm 2 ( 1 . OA) 




1 . 5 jmm./ m i n 







[0090] (mm 9 > h i 3 tc^rmmmjimm* 

mi\ tfDXmS2 3 4 a£ 1 2 0 r p m^HKIS^lHl 
5££-t* mSKffiSO . 1 3 A/cm 2 (Z^ff^C 1 £f£« 
«<DJnX*tTt^ «ftIX«f (»«) W£@<fc3i*ttWS 
4 @(E S #fc»-£<DiEMffl Stcol > r ifctS! ^ tc . 

t^x®w*iaiE3#rK»ax4L/fctB^w, Snxn® 

2 3 4a©@R^«:»o^:5fe«33&s«»j3n, SBEfi. 
^Ra = 4 0nm*CWc c tfttcfcfU *£ftnX©W 
* 1 0 r p'm©iaietffir|pIKSl*T^UfcJ^tt. 
IME&faKi&o tc 5 *a 5 tfffiHS <rnc, £ fcSlrafflS 
&Ra=2 0nmStiS«CWCt/c 8 
[0 0 9 1 ] ^^C, «*«IS4BlIXWS2 3 4 a <DH 

8234 aCDHeSSft;W2 5 0 r pm, «Sfe?6S>&S0 . 
13A/cm 2 , «i)DX«lW©0IBSfi*« 1 0 r p m 4 
{<> *> JJDX^f£T\ Ra=10n mOJnXM^f#^> C 4 & 
~C£tc 0 
[0 09 2 ] 

^hD^x-^if-yh, M^c«^^>^»tcDffi (Bp 
X3S) tttf{C<feS*ffifflS*fi«UT, ^S[JX©CDjnX 

[0 1 ] *^0JO» 1 6D^e^«K:4y»S«B!J!inXK« 
[02] HlKi^-rSKSfflCiTT^s^^AeDB^JP 

is*&m vtcm&t^te^-r>?"7 7-e&2> 0 
[0 3] HiK^«*«^ritoJte6aiix*tfofc 
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[16] Hicc^ig«*fflurpa^i;a>©itti:* 

[MS] H 1 KS*T««*JBlr», Miilt^^t^ 
8S»lt*ffll*rTJU5-^A©|»*ftIX*ff -p/cB^CDEJ 
RaKiJDiaK40M«*^ty77"t*5. 20 
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[ii2] ii i (c5%-j-fi^»ac«snx*s*3K-r«a 
[H i 3 ] ^«©f6©ii^«B^few^«»W!! : a^a 

1 0 StfoK 

fljx» 
flnx^a*<* 

jH*fi*«H • ff HAS 

3 4a jraxme 

3 8a ^*>Safe#-(««) 



1 2 

1 4 
1.8 
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3 4 

3 8 
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4 2 




3^ ( 3224 26 
12 



CH2] 




500 1000 1500 2000 
fcSK&g CmA/cm2) 



2500 



[13] 



14] 




500 1000 1500 
^3£?Sl$ CmA/cm2) 



2000 




200 400 
m3S£ffiJ$ (mA/cm 2 ) 



600 



#BB 2002-292523 




[ffiffiBJ ^13^7^130 (2001. 7. 1 
3) 

C*tt»iE 1 ] 

[wiE*f*«K«j mmm 
mimnmu^ 0013 

[ooi3] c©j: 5 k, aani«j«n«t ufcs^* 
lis&^x^njfgi&s,, sfc, aamx*jij»i3«s-c* 

[»IE*t**»S] 38*11* 
[»iESt*3Ha«] 0 0 5 8 

[0 0 5 8 ] Sfc, flnXftK:£D£^tg1£©&£t[nX< 
■r«2QXSi5©T^ffliJT'^IJ0tl(cJJDX < r*Klr4R 0 . SO 

Mr«rt©iBtt*%ffi» L/ x t> S . 
[#«?iIE3] 

[«IE*WH&S] 0 0 5 9 

[oo59] (.mmm 4)05 fc^rwBsrcrsare jb 

^a$ll. 5-15. 5 Q • cmOp!i"j3>T, 



fiM^kklffi-r-STM (S9JDXM) 12. 5mmX34m 
mO-f&CDfa. 12. 5mmX 8 mm©§|3$}-<D*£Ka} 
3tfTjH#fefc«:»tt3#. flk©gP^«PEEKM (tf'J 
.x— f;H- r^-y J* >) "C^^d'L/c. zk^-^-C^fl? 

tt, Tfa©^2^ra , 3-c* , 3. 3«®©m^s^ 

frT?JJ0Xilgi^g©[lfi31g©H^?rS.iJ^Lfc„ ^ 
£r|g| 6 fC7jr3~. 
[^£S«IE4] 

[*tiEst*«»sj mmm 

[MIEttmmg&l 0 0 6 2 
[liiE^S] SEE 

[0 0 6 2] (ib^W2 ) 7jc^©»«?*{Eit-r^^g 

tmii/t. gt^gtt r - * > sam i fc^ffi 
[»jESt*«a«] 

[»IE*t*3BB«J 0 0 7 3 

[0 07 3] JnX^g*ft 2 14B, 01 1 RV'm 1 2 
2 3 O^WL/Tl^. £K#352 3 Or^Sn 
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X, Y*rtltojc¥»»aftT, 0tt (ZW) 

^miiSR-ract^cctt^r^i. c<£>fiy$gp2 3 o 
2 (hi o#mr) t^snn^c 

[¥*HHiE8] 

[ffiEStm^a^] 0 0 8 2 
[ME&tt] SOT 

[0 0 8 2 ] coiSttSBKctoivc, S^2 3 or 

8HniX«W*«JSU »IX*ffi2 3 4*TKS#T, C 
OttXmS2 3 4(DjgfflMKttttfc>f:*>£ft#2 3 8 
St!^X*W(D«ffiCC^Jl!Ktt^S^S. C©««* 



* T\ SffTkffiBR • ¥fS£SB2 2 2 tc<fc -?T, JnX« 2 1 
2F*gcD@^7K2 1 OttlWLWSWIStoo, fflX 
m@2 3 4^2 4 0CDI§@«:, Sfl[]X*B&W*:«jt£2 

X» W M KKBEfc EPftrT S ■ B^fc, <mSB2 3 0 £lni 
X1S2 34i £jgif«7j<2 1 0 £##iMf;#fa&t|HIBfK 

;l/ 2 4 2 * 6traxm® 2'3 4i SJJDX^W <t ©H Kffi*6 

**kee-cr*#w5. cn^ai *>3£&# (Si 

1) 23 8 ©Hi^ffiT^-ffc^SjKK: J: 0 £j&L/c7j<fg 
t<E>i*£\ JnXff2 1 2ftfc:jE«7jc2 1 0 ©flRtlsW^JS 

^ssn. cn*^x%wcDaffitc«*&oTS»*<o<fcii • 
janx*tT5ci*!-c*s. 
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